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Figure 1 Timeline of antibody discovery technology development
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Figure 2 Schematic diagram of the core principle of hybridoma technology
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Figure 3 Schematic diagram of the principle of phage display technology

WA TR A 352 1) 0 2L 2 ) S vl R 0 g 2 T .
TR A 7R 5 R TR ) S 3 SR K Wt T R PR AR BOR [ 2
A, RERG I R 1 W T AR R I 10 2 IR B 1 o S
PRo> T Z I R S A AR, SR RO e SR A0 73 2
IR BAT S SRR K, X SQBR N i ke 2D R
Ry 0 1.

212 UMK ERI KA

) FH WG T R R s AR HEAT AR ALV SR BRE T,
FEMEZFEE R DU IE R SCPE, ARAEHTIASE R AN
VSRS A ANTR], W B A LA 28 BT LAy 9 BL R L
He (1) RRPURE, RIFET RER:E PR BRI fiE
REANMARCER RN, A RIS T HAB R B S0 1Bt
LM PR AE, HPUARTT AR X i PCR
2 G I REALAL & 5 Te ke BN R AR A, BRI
Tt PEARER T iz L5 B DU A T AR X (A, fE
I G 0 % 22 A ALHUR UL (B e bifd
JE, R A 2R PUR SRR IUBAHIE, thT4h 11k
PN 10 SR8 I AN SR AN ) RIS R, XSRS il
8B T EF R G SR K msR RO HUA, (i) & ik
JE, SR R ARG R R E DX SRt AT 52 R R AL
T, AT DU OR IR e R 2 FEVERR ], 38
ALK P R PP AV AL o R R IR ) i 1k S 2 A7 5
IR AL,

213 fHRk K

WGt B A LR R (R i, R — AN 2RI IE IR AR, iR
B E RS H bR PR & A SR AN ) 45 A BV T A,
[Fi 25 ok A A S e BT 53 A0 g F s 1 A A 97
AR BONE IR T 2, 1207 R K AL R R
{5 F B AR B SR, AR5 NG B A 22 0t

878

) =

BfEBRA

ful

Lildadld sl

TP

T, el e MPeds ZBROR S 7 B8 45 1 (0 14
)5, LA pH, A TE S PR R sl A 25 7 A
JBus 5 MRS 5 O IE A, R LG R AT Y,
FAT R — e 0152 B IR 8 0 50 VF B0 BRI 1 A7
R RO R R R RS AT S 5T A,
I e 308 o T e [ AR SR AR HEAT AR AN 0 1, XA ik
7 By T 58 T8 e by e FESBURR R0 Y. A L ik
FER FRIB R E R T e B A A IR &R, X
ol SR I FL 3 P T 0 e B 0 4 R T AR L B T
B ¥izE SR RRE A RPUA, BT 2R
B RIR B S5 (R AR ALY, R A
A PAY 7 30 SR S 1 ) S B PO W T R A P EL R A 2
LIS MLRAEIA T, Zd —EM G, W HRA
21, A E B AR AL BSOS £ R e SR R W TR
PR SERE, XA IT A B T AR A #E R, I AT
RERA RIFAIUFERE ST R 2530 /1 2Rt 4t
12"([55,56].

2.14 L%

WGt T A JE s B AR A O — Al A R LR R BT 65,
HEZMRBZ T REHWETER KK DUALE,
KRG 7 e 2L RHTAR BJLE; JFH, ZBORT]
DL 4 AT A I R S 2 o 5 e 3R 15 4 AR,
T 8 G e e N R A e R 3o LR e 8 L DR
BBAL, AR R AT AU X A% Gt U v A DA AL 3 ) HE
s, A A D A B S B R B B R
G LAY RA BTN > T8, FOVHEBEAE
WL RE e e AN AT, BRI T SR A R R St
A PR PRI R A R P & IR AR E
TRPUARBEAT %R0 TR S, B mr U
BRBEHLRAZ 7 R, I AT 2 58 R R i, AT



hERE: AaEE 2026 E HESs6d HA4M

IRAFES & M PUIARAARD. BT G A A R,
hl%%?L%EﬁEFMﬁﬁﬂ%ﬁmﬁﬁﬁm

HERA, THEEFERHENEAKRMR
T
2.1.5 ERE

Wk T A JR AR BOR A AE — L SR IR A%, &%, i Tt
R B AR R R RGP RIEN, 5 EAZAE )
RRABAFAEZETE, HRkZ FAZA R A KB e 12
Wi, WIRER RN PUR MY IIRE, FEhlem 2
R R AL 7 RE R 5 52 BT BE TGRS IR, 1T
PR EE IR RN R e I R v, SR I 1 AR SR T 2Rk K
PN, B P A BRI B AR (1 A AT AN A R
WPk, WREREZRITET B RL, FRIRHLSS
SRl 170 T8 4 fr 28 B W T A AR e R B SR, T
LR R M s O, RS, W RN
I BERT RES 0 1A AR R B 2 4L R A AR R
PEGS,  ANTI S B T 5745 5 e it BB PR 5
W, R EOE AR A SIS R O 5
WS K B AR L 108 Dy 32021,

2.2 PR EIR
221 R#E

T BE F TR 3R 2 ARk B A JE s 2 5 R IR 1)
— PRIz RS R R &, HK. Dane
Wittrupf1Eric T. Boder T 19974F 1 & Ih I &, JHEL
4RI @ gD B bR R R SRR 8 S
7 15 240 i B B 1 (e i P %) TR VS P 3 ) 5 4 2 0 6k
Aga2p) s B HEAT Bl & Rk, (E15 Hbr i A pAE

NAga2p IRl & AR, R WE R Th B s IR E
TE B REA M BE (¥ S 2TV, 5 W B A J TR B AR AR AL,

INRER HTEEER

ERME
Bl 4 REEHRRHORFE R

Figure 4 Schematic diagram of the principle of yeast display technology
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Figure 5 Schematic diagram of the principle of single B-cell isolation technology
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Antibody discovery technology: innovation and outlook from classic to
leading edge
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Antibodies, as core tools in life science research and clinical therapeutics, have witnessed revolutionary advancements in discovery
technologies—evolving from the traditional hybridoma technique to modern high-throughput and intelligent platforms. This review
systematically summarizes major progress in antibody discovery technologies. It begins with an elaboration of the foundational
hybridoma technology, including its principles, advantages, and limitations, along with improvement strategies such as humanization.
The article then shifts to various in vitro display technologies—such as phage, yeast, and ribosome display—with a focus on their core
mechanisms, library construction, and screening strategies. The review further elaborates on the advantages and implementation
approaches of single B-cell antibody technology, emphasizing its critical role in preserving natural heavy-light chain pairing
information. Also explored are applications of next-generation sequencing in antibody repertoire analysis and dynamic tracking, as
well as the cutting-edge role of computational biology and artificial intelligence in antibody design, optimization, and developability
prediction. Additional topics include strategies for challenging targets, transgenic animal platforms, engineering of bispecific and
multispecific antibodies, and the potential of synthetic biology in novel antibody development. Finally, by comparing key metrics
across different technological platforms, the review outlines current challenges and anticipates future directions, including the
integration of multiple technologies, Al-enabled development, and personalized antibody therapeutics. This comprehensive review
provides technical insights and strategic guidance for antibody drug R&D, offering valuable reference for promoting innovation and
clinical application of therapeutic antibodies.
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